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PREFACE

This Record of Decision for Bear Greek Valley Qperable Unit 2 (Spoil Area 1 and SY-200 Yard) at
the Gak Ridge Y-12 Plant, Qak Ri dge, Tennessee (DOE/ OR/ 02-1435&D2) was prepared in accordance
with requirenents under the Conprehensive Environnental Response, Conpensation, and Liability
Act of 1980 to docunent the selected renedy. This work was perforned under Wrk Breakdown
Structure 1.4.12.1.1.02 (Activity Data Sheet 2302, "Bear Creek Valley"). Publication of the D2
version of this docunent will neet a Federal Facility Agreenent mlestone. This docunent is
based on infornmation provided in the Feasibility Study for the Y-12 Bear Oreek Valley Qperable
Unit 2 Spoil Area 1, SY-200 Yard, and Rust Spoil Area, CGak Ridge, Tennessee (DOE/ OR/ 02-1279&D2) .
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PART 1. DECLARATI ON
SI TE NAME AND LOCATI ON

U S. Departnent of Energy

CGak Ridge Y-12 Plant Bear Oreek Valley Qperable Unit 2
CGak Ri dge Reservation

CGak Ri dge, Tennessee

STATEMENT COF BASI S AND PURPCSE

This record of decision (ROD) selects the renedial action for the Cak Ridge Y-12 Pl ant Bear
Creek Valley Qperable Unit (QU) 2 in CGak R dge, Tennessee, in accordance with the Conprehensive
Envi ronnent al Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Amendnents and Reaut horization Act of 1986 and, to the extent practicable, the
National G| and Hazardous Substances Contingency Plan (NCP). This ROD provides background
information on the site, outlines the technical goals of the renedy, summarizes the anal ysis of
potential renediation alternatives, explains the rationale for the selected renedy, and
certifies that the remedy conplies with CERCLA. Inplenentation of the selected renedy will
ensure that human health and the environment are protected fromexposure to contam nants at Bear
Creek Valley QU 2.

The remedi al action decision is based on the admnistrative record for the Y-12 Plant Bear Creek
Valley QU 2, including the renedial investigation (R) (DCE 1995a), the feasibility study (FS)
(DCE 1995b), the proposed plan (DCE 1995c), and other docunents contained in the adm nistrative
record file for this site.

This docurment is issued by the U S. Departnent of Energy (DCE)as the | ead agency. The U S.

Envi ronnental Protection Agency (EPA) and the Tennessee Departnent of Environnent and
Conservation (TDEC are supportive agencies as parties of the Federal Facility Agreenent for this
response action, and they concur with the sel ected renedy.

ASSESSMENT OF THE SI TE

Rel eases fromthis site or exposure to the hazardous nmedia woul d present unacceptable risks to
human health and the environnent if the response action selected in this RODis not inplenented.

DECLARATI ON STATEMENT

The prinmary objective of this renedial action is to mtigate risks to human health and the
environnent fromexposure to contami nated soil and waste. Low |levels of netals, organic
conmpounds, and radi onuclides were detected in soil at the QU 2 sites: Spoil Area 1 and the
SY-200 Yard. The selected renmedy for Spoil Area 1 and the SY-200 Yard addresses the principal
threats at the sites by maintaining the existing waste covers and inpl enenting specific access
and use restrictions. Access and use restrictions will prevent unacceptabl e exposure to the
contam nants. Deed restrictions will be inplenented to restrict construction that could
negatively inpact the integrity of the covers at the sites and prohibit waste intrusion.
Restrictions will also require incorporation of indoor radon mitigative nmeasures in accordance
with EPA guidelines for any future structure built on site. The site will be designated as a
restricted industrial use area. Groundwater and surface water/sedi nent nonitoring wll be
deferred to the Bear Creek Valley QU ROD schedul ed for approval in Fiscal Year 1999. Mjor
conmponents of the selected renedy include the foll ow ng:



physical barriers (fences, gates, and signs) to limt access to the site
deed restrictions to restrict construction at the sites and prohibit waste intrusion

to mtigate direct exposure; and
peri odi c physical surveillance of the soil cover and other features of the site and

nmai nt enance or repair, as required.

STATUTCRY DETERM NATI ONS

The sel ected renedy protects human health and the environnment, conplies with federal and state
requirenents that are legally applicable or rel evant and appropriate to the renedial action, and
is cost-effective. The selected renedy provides the best bal ance of tradeoffs in terns of the
nine CERCLA criteria for evaluation. The risk reduction provided by treatnent is not
commensurate with additional costs. Therefore, this renedy does not satisfy the statutory
preference under CERCLA 121(b) for treatnment to reduce the toxicity, mobility, or volune of

cont am nant s.

Because this remedy will not result in the renoval of hazardous substances

present above health-based risk levels fromthe site, a 5-year review will be conducted after

conpl etion of

renmedi al action to ensure that the renedy continues to protect human health and

t he environnent.

<I M5 SRC 97189B>



PART 2. DECI SI ON SUMVARY
SI TE NAME, LOCATI ON, AND DESCRI PTI ON

The DOE Cak Ridge Reservation (ORR) is in Anderson and Roane Counties near the city of Cak Ridge
in eastern Tennessee. Figure 2.1 shows the city's |location, approximately 32 km (20 mi | es)

nort hwest of Knoxville, Tennessee. The reservation, 14,300 ha (35,300 acres) of federally owned
| and, houses the Gak R dge K-25 Site, the Cak Ridge National Laboratory (ORNL), and the Y-12

Pl ant.

The Y-12 Pl ant enconpasses approxi mately 320 ha (800 acres) and is adjacent to the corporate
center of the city of Cak Ridge. The plant occupies Bear Creek Valley between Chestnut R dge to
the south and Pine Ridge to the north of the plant.

The Bear Creek Valley QU 2 (see Fig. 2.1) is in Bear Creek Valley near the headwaters of Bear
Creek immedi ately west of the Y-12 Plant's nmain facilities. Bear Creek Valley QU 2 is conprised
of a former construction spoil area, Spoil Area 1, and a fornmer construction storage yard, the
SY-200 Yard.

The surface water systemin the area is conprised of Bear Oreek and its tributaries. Bear Creek
runs parallel to the SY-200 Yard. An internmttent stream |ocated on the eastern edge of the
SY-200 Yard, flows north to Bear Oreek. Spoil Area 1 includes a drainage ditch on its eastern
side. Drainage Ditch Ais the only surface water feature located in Spoil Area 1.

SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

On Novenber 21, 1989, EPA placed ORR on the National Priorities List (NPL) under CERCLA. On
January 1, 1992, a Federal Facility Agreenent was inplenmented by DOE, EPA, and TDEC. The
agreenent provides a procedural franework and schedul e for evaluating, prioritizing, and
nmanagi ng areas of contamination on ORR  The agreement specifies that CERCLA procedures be
followed to eval uate and renedi ate contam nati on problens. Wrk at Spoil Area 1 began as a
Resour ce Conservation and Recovery Act of 1976 facility investigation before the site was |listed
on the NPL. However, further work has been conducted under CERCLA.

Oiginally constructed as part of the Manhattan Project in the early 1940s, the Y-12 Plant has
devel oped into a highly sophisticated manufacturing and devel opnental engineering facility.
Manuf acturing activities at the Y-12 Plant included chenical processing and engineering. In
support of these activities, disposal areas for uncontam nated fill and construction debris
(Spoil Area 1) and for the tenporary, aboveground storage of equipnment (the SY-200 Yard) were
est abl i shed.

<I M5 SRC 97189C
SPO L AREA 1

Spoil Area 1 is west of the Y-12 Plant on A d Bear Oreek Road. Various renovati on, naintenance
and construction operations at the Y-12 Plant produced construction debris, which included
concrete, asphalt, brick, brush, rock, and tile. Solid waste (spoil naterial) generated during
t hese operations was di sposed of in Spoil Area 1 from1980 to 1985. A soil cover was pl aced
over Spoil Area 1 in 1985.

Spoil Area 1 is a dass IV Iandfill, permtted by TDEC (permt nunmber DNL-01-103-0012) for the
di sposal of construction and denolition waste. No spoil material was received by the unit for
approximately 5 years after 1985. However, the volune of waste placed at the unit had exceeded



the landfill limt by 8,946 m3 (11,700 yd 3). TDEC was notified in 1991 of the overfilled
condi tion.

SY-200 YARD

The SY-200 Yard is west of the Y-12 Plant on A d Bear Creek Road between Spoil Area 1 and the
Rust Spoil Area. Fromthe 1950s to 1986, the SY-200 Yard was an aboveground storage facility
for machinery and mi scellaneous itens. No chemicals or waste materials were stored at the site,
and all containers (e.g., tanks) at the site were enpty and stored for future use. The site was
surrounded by a 1.8-m(6-ft) fence with gate access. The operation divisions that used the
yard included the Y-12 Plant Assenbly Division, Engineering Technol ogy D vision, Mtal
Preparation Division, and the ORNL Fusion Energy Division. |Itens stored at the site were
segregated with respect to ownership by the various operating divisions using the yard. After
the presence of visible nercury was detected on the SY-200 Yard, a soil cover of 0.9-1.7 m(3-5
ft) was placed at the site.

H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

The proposed plan for the Y-12 Bear Creek Valley QU 2 (DCE 1995c) was issued in August 1995.

The proposed plan and ot her supporting docunents for Bear Oreek Valley QU 2, such as the R and
FS are available to the public in the Admnistrative Record File at the DCE Informati on Resource
Center. DCE published a notice of availability regarding the project in The Cak R dger and the
Knoxvi | | e News- Sentinel newspapers on Cctober 18, 1995. The public conment period was set from
Qct ober 18 through Novenber 17, 1995. |In the notice, the public was offered the opportunity to
request a public neeting, but none was requested. Because no public comments were received, the
sel ected renedy has not been nodified, and DOE has determ ned that the actions suggested in the
proposed plan are justified.

SCOPE AND ROLE OF THE SI TE

Bear Creek Valley QU 2 originally included three sites (Rust Spoil Area, Spoil Area 1, and
SY-200 Yard). The Rust Spoil Area was renmoved from QU 2 because it appears to contribute to
groundwat er contam nati on. The Rust Spoil Area and underlying groundwater will be addressed as
part of the overall Bear Oreek Valley QU, which includes all groundwater for the valley.

The remaining QU 2 sites, Spoil Area 1 and SY-200 Yard, do not contribute to groundwater
contami nation. The site risks are associated with direct exposure to contam nated soil and
waste. This risk is mtigated through the selected remedy. Bear OGreek Valley QU will address
the remaining source units in the valley and issues related to groundwater and surface water.
Therefore, actions taken through the selected remedy for QU 2 are justified and consistent with
the strategy for addressing principal threats posed by sources in the Bear Creek Valley QU

Spoil Area 1 is a 2-ha (5-acre) site that received construction debris from 1980 until 1985, at
which tine a 0.61-m(2-ft) mninumsoil cover was placed over the site.

The SY-200 Yard was used fromthe 1950s until 1986 to tenporarily store equipnent. After the
stored equi pnrent was renoved in 1986, mercury was di scovered during the construction of an
environnental support facility at the site. Construction stopped and the site was covered with
0.9-1.7 m(3-5 ft) of clean soil.

SUMVARY CF SI TE CHARACTERI STI CS

During the R, soil, surface water, sedinment, and groundwater were sanpl ed and anal yzed for
contam nation. Mst conpounds were near background | evels.



SPO L AREA 1

Nature and Extent of Contamination. Subsurface soil sanples were taken fromsix soil borings at

Spoil Area 1. Soil borings were constructed through the fill nmaterial and into the native
underlying soil. Sanples were not taken of the clean cover, but were taken throughout the fil
material at 1.2-m(4-ft) intervals and once in the native soil. Sanples were analyzed for

vol atil e organi ¢ conpounds (VOCs) and sem vol atile organic conpounds (SVCCs), inorganic
contami nants, and radi ol ogi cal paraneters. A conparison of historical sanple data indicated
that 57 anal ytes were present above background | evels. Those constituents that were not

| aboratory contami nants (are not necessary nutrients) and were detected nore than once include
netals (Ba, Be, Cd, Co, Hg, O, and M), SVOCs, and radi onuclides (total uranium and radiun.
Metal s that were detected did not provide evidence of spatial trends of distribution. Most
anal ytes were only slightly above background. Constituents that significantly exceeded
background | evel s are beryllium benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, and
226 Ra. Waste disposal records for the site were reviewed to identify a potential source of
radium but no records concerning radi umwere found.

Constituents in the small, intermttent seep at Spoil Area 1 above background include Sh, Pb
Co, V, Hg, and NN. Mercury was the only constituent in an unfiltered sanple to exceed the
nmaxi mum cont am nant | evel (MCL). However, nmercury was not detected in the filtered sanple.

Three metals were detected in surface water sanples. Iron and al um num were detected, but these
netals are naturally occurring and essential nutrients. Small concentrations of antinony were
al so detected. The detected contam nant concentrati ons were all bel ow risk-based | evel s.

G oundwater at Spoil Area 1 contained acetone and tetrachl oroethene, 1,2-dichloroethene, and
trichloroethene. This suite of contaminants is characteristic of the groundwater plune
emanating fromthe nearby S-3 site. The lack of soil contamination and the simlarity of
contam nant types to other nearby contam nant plunes indicate that Spoil Area 1 is not a likely
source for the VOC groundwater contamination at this site

Contami nant Fate and Transport. Metal contami nants such as berylliumthat are mgrating from
the fill material at Spoil Area 1 are being adsorbed in the underlying native soil residuum
This process of adsorption has essentially elimnated the transport of contam nants into
groundwater. In addition, the SVOCs detected are characterized by relatively low volatility and
low solubility in water. The SVOCs are expected to be relatively immobile in the soil and to
remain partitioned in the fill and debris of the landfill.

The presence of radiumindicates that radon will be fornmed. The rel ease of radon and subsequent
decay products could result in potential exposure via inhalation if a hypothetical enclosed
structure allows sufficient buildup of decay products. Therefore, the air nmediumrepresents a
mgration pathway for snmall anounts of radon, a decay product of radium In general

pol yaronmati ¢ hydrocarbons (PAHs) released to the soil are expected to adsorb very strongly to
the soil and are not expected to | each below the top few inches of soil. The ultimate fate of
PAHs i s bi odegradation and biotransfornmati on by benthic organisns.

SY-200 YARD

Nature and Extent of Contamination. Sanpling before the RI had consisted of three sanpling
events: July 1986, January 1988, and January 1989. Six sanples were collected in July 1986.
The nmajority of the 59 soil borings sanpled during the Rl were on the eastern and western
portions of the site where historical infornation indicated contam nants would nost |ikely be
present. Because historical data indicated that at least 0.9 in (3 ft) of clean fill covered
the site, sanpling began at 0.9 m (3 ft) below the surface. O the 65 analytes identified as



above background, only beryllium nercury, Aroclor-1254, Aroclor-1260, and benzo(a)pyrene
significantly exceeded background | evels.

Mercury was detected to a concentration of 816 ng/kg, and free nercury was seen in sone of the
borings. Delineation of nercury contamnation is difficult because the anal ysis of sanples
containing visible mercury did not always indicate nercury. The reason visible nercury may not
result in high analytical detections is that the nmercury binds together to formvisible nuggets.
However, if those nuggets are not selected for analysis during sanpling or when the anal yzer
selects a portion of the sanple for analysis, the analytical results will not show visible
nercury. However, nmercury was prinmarily found above risk-based levels in the eastern and
western portions of the site at 0.9-3.3 m(3-11 ft) bls.

Anal ytes detected in water sanples taken fromwet weather conveyances are conpared to
groundwat er MCLs for screening purposes only and not to conpare the water sanples to any ARAR
Sanmpling indicated that al um numand iron exceeded MCLs. Al uminumand iron are thought to be
naturally occurring. The naxi mumtotal |ead concentration of 5.7 Ig/L is bel ow the TDEC action
limt of 15 Ig/L, which is a guidance |evel used for groundwater usable for drinking water

The Rl included installation of shallow wells because the SY-200 Yard had no existing wells.
During drilling, a perched water table was encountered in the fill material at 4-5-m (15-20-ft)
depths. This perched water table was sanpl ed and anal yzed. No groundwater contam nati on was
detected in wells in the SY-200 Yard. This lack of contam nation is expected because the
contaminants in the soil [nercury and pol ychlorinated biphenyls (PCBs)] are fairly insoluble and
do not readily nmigrate into the underlying groundwater

Contami nant Fate and Transport. The fate and transport of netals, such as beryllium and SVCCs,
such as benzo(a)pyrene, would be as described for Spoil Area 1. The data do not suggest that
mgration to groundwater has occurred. Mercury, PAHs, and PCBs have sinilar transport
characteristics. Magration of contam nants from SY-200 Yard is not expected because of the | ow
solubility of nercury and PCBs, the primary contam nants present. Future erosion of the soi
cover and subsequent erosion of contaminants into Bear Creek is possible. Mercury is volatile
and could be released to the air; however, mgration of nercury through air is likely to be

m ni mal .

The low water solubility of PCBs, their high octanol/water partition coefficient, and the strong
adsorption to soils indicate that |eaching should not occur in soil under nost conditions. PCBs
(represented at the SY-200 Yard by Aroclor-1254 and -1260) do not degrade in soil by any known
chem cal processes, degrade very slowy by biodegradation processes, and are largely conprised
of higher chlorinated species that are resistant to bi odegradation. Data support the limted
mgration potential of PCBs in that none were detected in the groundwater

SUMVARY CF SI TE RI SKS

The risk assessnment for the Bear Oreek Valley QU 2 shows that soil poses a potential hunman
health risk. R sk exposure for soil was cal cul ated according to the baseline scenario, which
assunes that all controls, fencing, and waste covers are not barriers to receptor exposure. Two
exposure scenarios, an industrial worker scenario and a residential scenario, were evaluated in
the risk assessnment. Because of the |location and current and projected future |and use of QU

2, an industrial worker was eval uated as the nost reasonable and nost likely future receptor. In
addition, a conservative estinmate of risk to residential receptors was eval uat ed.

The exposure pat hways eval uated for the | and use scenarios for each QU 2 site included
incidental ingestion of soil, inhalation of dust and VOCs, dernal contact with soil, and
external exposure to radionuclides in the soil. [Ingestion of honegrown vegetables and fruits



was al so evaluated for the residential scenario

The ecol ogi cal risk assessnent is based on R sk Assessnment Quidance for Superfund, Volune Il
Envi ronnental Eval uati on Manual (EPA 1989). This assessnent determines if and where adverse
ecol ogical effects to receptors other than hunmans and domestic animals occur as a result of
exposure to contamnants fromBear Oreek Valley QU 2 and whether renedi ation i s needed

Because of the semiquantitative nature of the characterization of biota and habitats at risk

the assessnment of potential inpacts to wildlife and vegetati on from exposure to contam nants is
based largely on toxicol ogical effects reported in the literature for the contam nants of
potential concern. Field neasurenents of contam nant concentrations and published toxicity data
for terrestrial organisns allow for a quantitative estimate of risk using the ratio or quotient
nmet hod. Because aquati c exposures in the source units are very limted, enphasis is given to
terrestrial organisnms at the Bear Oeek Valley QU 2 units. Risks to aquatic comunities will be
eval uated as part of the Rl for the overall Bear Creek Valley QU

SPAO L AREA 1
Human Heal th Ri sks.

Only exposure to radi umexceeded EPA's threshold risk of 1 X 10 -4 for both exposure scenarios
however, Be, 226 Ra, 238 U, and benzo(a)pyrene exceeded an excess cancer risk of 1 X 10 -4 for
the residential scenario. The total risk for the industrial scenario is estinated at 4.8 x 10
-4 (2.0 X 10 -6 without radiunm). The total risk for the residential scenario is estinmted at
1.1 X 10 -3 (1.0 X 10 -5 without radiun). The garden scenario (not included in the total risk
summary) contributed a risk of 4.8 x 10 -4 and a hazard index of 20, where a hazard index
greater than 1 inplies the potential of inducing toxicological effects. The elevated risk is
primarily fromradionuclides such as uranium and the el evated hazard index is primarily from
nmanganese. Manganese is thought to be naturally occurring and not related to site activities

Envi ronnent al Ri sks.

Spoil Area 1 is a grass-covered, terraced hillside bordered at the top by a forest. A snal

seep exists at the base of Spoil Area 1 beside a road. The primary exposure environnent is the
grassed soil surface and the underlying soil. Therefore, the contam nant sources exam ned
include surface and subsurface soil. Contam nants of potential ecol ogical concern at Spoil Area
1 include inorganics and organics. These contam nants were then eval uated agai nst a set of
screeni ng benchmarks to determ ne the contam nants of ecol ogical concern. After this secondary
screeni ng, nanganese was found to be a contam nant of ecol ogical concern for snall namual s at
Spoil Area 1.

SY-200 YARD
Human Heal th Ri sks.

The contam nant-specific risks are at or less than 5 x 10 -6 with a total risk of 2.9 x 10 -6
for the industrial scenario and 2 X 10 -5 for the residential scenario (not including the garden
scenario). Although no contam nants exceeded a hazard quotient of 1 (including nercury) on a
sitewi de basis, it was possible to identify limted areas contamnated with mercury. A risk
assessnent on those areas showed a hazard index of 1.6, slightly above EPA's threshol d val ue of
1, for the residential scenario due to nercury. The garden scenario shows a risk of 2 X 10 -3
due prinmarily to 238 U, and a hazard index of 70, due primarily to nmercury and nmanganese

Envi ronnent al Ri sks.



The SY-200 Yard is a denuded and graded | ot surrounded on three sides by open industrial areas
and on the fourth side by a vegetated bank descending to Bear Oreek. This sloping side of the
lot is the prinmary exposure environnent for ecological receptors at the SY-200 Yard, nostly from
vegetation growing on and aninals burrowing into contam nated soil. Because the surface soil is
not contam nated, airborne dust is not an exposure pathway. |norganic and organi c conpounds were
consi dered as contam nants of potential concern. However, after the secondary screeni ng agai nst
toxicity benchmarks, the only soil contam nants of concern at the SY-200 Yard were nercury for

pl ants and manganese for small mamal s.

DESCRI PTI ON OF ALTERNATI VES
RI SK MANAGEMENT

In the FS, contam nants of concern targeted for remedi ation for Spoil Area 1 and SY-200 are 226
Ra and nercury, respectively. Qher contam nants with an excess cancer risk between 1 x 10 -6
and 1 X 10 -4 for the site include berylliumand benzo(a)pyrene at Spoil Area 1 and

benzo(a) pyrene, dibenzo(a, h)anthracene, and PCBs at SY-200 Yard. These contaninants are not
targeted for renediation for several reasons. First PAHs, benzo(a)pyrene and

di benzo(a, h) ant hracene, are found at very |l ow |l evel s throughout the Y-12 Plant and are not a
significant health risk as shown in the baseline risk assessnent. Renedial actions to contro
the targeted contam nants woul d partially address the PAHs and PCBs. Likew se, beryllium
concentrations were higher than background | evels but are considered attributable to native
soils and not to the fill material at Spoil Area 1. PCBs detected during sanpling are buried
beneath several feet of clean soil, reducing the risk by several orders of magnitude.

DEVELCPED ALTERNATI VES

The following alternatives were evaluated in the Bear Creek Valley QU 2 FS. In the FS, four
alternatives were devel oped for Spoil Area 1, and five alternatives were devel oped for SY-200
Yard. The first four alternatives are very simlar for both sites and are conbined in the

di scussion below to avoid repetition. Alternative 2 is the selected renedy for both Spoil Area
1 and the SY-200 Yard and is discussed in nore detail in the "Sel ected Remedy" section

ALTERNATI VE 1- NO ACTI ON

The no action alternative would involve no renmedial actions or restrictions to reduce the
potential for exposure. Current controls and restrictions would no |onger apply. DCE is
required by NCP to include this alternative in the RI/FS sel ection process for conparison with
other alternatives. The no action alternative can be selected if the assessnment of risk in the
Rl shows no potential threat to human health or the environment or if active renediation is nore
harnful to hunman health and the environnent than no action

ALTERNATI VE 2- MAI NTAI N EXI STI NG COVER AND | NSTI TUTI ONAL CONTRCLS

The primary intent of Alternative 2 is to naintain the existing soil cover for both sites while
nmonitoring site conditions over tine. Institutional controls, including physical barriers and
deed restrictions, would be inplenented to allow restricted industrial |and use. Deed
restrictions will be inplenented to restrict construction that coul d negatively inpact the
integrity of the covers at the sites and prohibit waste intrusion. Restriction will also
require incorporation of indoor radon mitigative neasures in accordance with EPA guidelines for
any structure built on site. Specific nonitoring would be deferred until the Bear Oreek Vall ey
ROD (schedul ed for approval in Fiscal Year 1999) is inplenented. This nmonitoring plan will
address all nedia, contam nants, and contam nant mgration pathways significant to the
wat er shed. Physical surveillance of the soil covers and other features of the site would be



perforned periodically, and mai ntenance or repair would be performed as required
ALTERNATI VE 3- CAPPI NG, | NSTI TUTI ONAL CONTRCLS, AND MONI TORI NG

Alternative 3 includes the installation of clay caps over both waste areas and the collection of
an intermttent seep at Spoil Area 1. A clay cap would provide a physical barrier between the
buri ed waste and potential hunman and ecol ogical receptors. For this alternative, no waste
material woul d be renoved. Institutional controls and nonitoring woul d be inplenented as

di scussed for Aternative 2

For Spoil Area 1, a seep water collection systemwould be installed to mnimze the buil dup of
shal | ow subsurface water beneath the cap. The collection systemwould consist of subsurface
drai ns pl aced beneath the new clay cap as required. Collected water would be treated at a
nearby water treatnent facility.

ALTERNATI VE 4-SO L REMOVAL AND DI SPOSAL

Alternative 4 woul d achieve final renediation for both sites through renmoval of the contam nated
soil and debris. Excavated waste woul d be di sposed of at an appropriate disposal facility.

Once the groundwater action is conplete (under another QU), this alternative would allow
unrestricted | and use at both sites.

For Spoil Area 1, approximately 25,000 m3 (33,000 yd 3) of soil and debris would be excavated
and di sposed of at a new landfill cell at the Y-12 Plant. The new landfill cell would be an
addition to an existing landfill. For the SY-200 Yard, approxinately 5,700 m3 (7,500 yd 3) of
waste woul d be renmoved and di sposed of at the Nevada Test Site (NTS)

Any uncontam nated, excavated naterial would be stockpiled and used as backfill in the excavated
areas. Sanpling during renediation would provide for renoval of all materials contam nated
above EPA-accepted cleanup | evels. The renediated areas woul d be backfilled with clean soil and
revegetated after waste renoval activities cease

The najor differences between actions for Alternative 4 at the two sites are the target
contami nants (226 Ra at Spoil Area 1 and nmercury at SY-200 Yard), the volune of contam nation
(much greater at Spoil Area 1), and the disposal |ocations.

ALTERNATI VE 5- MERCURY- CONTAM NATED SO L REMOVAL, TREATMENT, AND REPLACEMENT

This alternative applies only to the SY-200 Yard. Mercury-contam nated soil would be renoved
fromthe SY-200 Yard, processed in a tenporary, on-site treatnment facility, and returned to the
excavated areas. After treatnent, no institutional controls would be needed, and the site could
be rel eased for unrestricted use

The nost likely treatnent process woul d be nmercury-roasting, which uses heat to renbve nercury
fromexcavated soil that has been preprocessed to reduce particle size. Treated soil would be
cooled by a water spray and placed on the site. Treatnent residuals would consist of small

vol umes of nercury-contam nated solids, sludges, and organic |iquids. These residuals

woul d be disposed of at existing Y-12 Plant facilities or at a comercial disposal facility.

After conpleting soil treatnent, the treatnent facility would be disnmantled and renoved,
and the site woul d be revegetat ed.



SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

CERCLA requires evaluation of nine criteria for conparing the expected perfornance of renedia
actions. The nine criteria are identified below, and the renedial alternatives have been
eval uated on the basis of these criteria

1. Overall Protection of Human Health and the Environnent

This criterion addresses an alternative's ability to provi de adequate | ong- and short-term
protection of human health and the environment. Alternative 1 would be the |east protective in
the long term Alternatives 2 and 3 provide equal anounts of short termprotection for the
community and workers and of |ong-term protectiveness, although Alternative 3 provides the added
reliability of an engineered cap. Alternatives 4 and 5 woul d provide the greatest long-term
protection while increasing short-termrisk to the community and workers.

Alternative 1, no action, would not protect human heal th because ri sks from exposure to

contami nants at the site currently exceed acceptable | evels. There would be the potential for
increased harmto the environnent, if no action were taken. Aternative 2 would protect hunans
fromexposure to the materials by restricting access to the waste with institutional controls
and protect the environnent by maintaining the existing covers. Alternative 3 would al so
protect human health with institutional controls and the environnent through the use of
containnent, with the added reliability of an engineered cap over the sites. Additionally,
collecting seep water fromSpoil Area 1 may limt future off-site mgration of contam nants,

al though the existing seep is currently not posing an environnental risk. Alternative 4 would
protect hunman health and the environnent by renoving the contami nated naterial and di sposing of
it el sewhere. However, short-termrisks to communities along the transportation route woul d be
slightly higher because of the potential for truck accidents. Alternative 5 would protect human
health by renmoving the nercury fromthe soil through roasting, a treatnment technol ogy.

Li kewi se, the final degree of protection would be conparable to the other action alternatives
but with enhanced reliability.

During renediation, all action alternatives would protect the comunity and workers through the
use of engineered and institutional controls. Short-termrisks to the comunity (not including
transportati on) and to nonrenedi ati on workers woul d be approxi nately equal and within acceptable
limts for all four action alternatives. Air emission controls on the roaster for Alternative 5
would limt the release of nmercury to the atnosphere.

2. Conpliance with ARARs

This criterion addresses an alternative's ability to neet ARARs of all environmental federal and
state statutes and regul ati ons.

Alternatives 2 through 5 would comply with ARARs. No waivers are anticipated for any of the
alternatives. The FS presents a conprehensive list of potential ARARs for all alternatives. A
summary of ARARs for Alternative 2, the selected renedy, is presented in Table 2.1 and is

di scussed in the "Statutory Determi nations" section

3. Long-Term Ef fecti veness and Per nanence
Long-term effecti veness and pernanence refers to the magnitude of expected residual risk and the
ability of a renedy to naintain reliable protection of human health and the environnent over

tinme, once cleanup goals have been net.

Alternative 1 would be the |least effective in the long termbecause of the potential for erosion



of the soil cover and subsequent waste migration off site. Aternatives 2 and 3 would be
equal | y effective and pernmanent. The reliability of both a soil cover (Alternative 2) or a clay
cap (Alternative 3) depends on the degree of nmintenance received. Alternative 4 would be
slightly nore effective because stricter controls are placed on disposal areas, on and off site
than on industrial areas. Alternative 5 would be the nost pernanent for the SY-200 Yard because
soil would be treated and nercury woul d be renoved permanently fromthe site.

Long-termenvironnental effects are conparable anong the alternatives. The site does not
contain unique habitats. To sone degree, irretrievable commtnent of resources would result
frominplenentati on of any of the alternatives, except the no action alternative. Aternative 4
woul d result in the pernmanent commtnent of space at both disposal sites. Aternatives 4 and 5
woul d use fuel and other nonrenewabl e energy sources during renmedi ation and a snall vol une of

treatnent residuals would require disposal. Alternatives 2 and 3 would Iimt use of the sites
because waste would remain in place. Alternative 3 would use clean clay for the clay caps as
well as sone fuel. Alternative 2 would use snmall amounts of fertilizer and fuel during

mai nt enance actions.



Tabl e 2. 1. ARARs/ TBC gui dance for the selected remedy for Spoil

Qperable Unit 2, Cak Ridge Y-12 Plant, Cak R dge, Tennessee

Acti ons

Control of radionuclide air
em ssi ons

Protection of the public

Mai ntain institutional controls

1 200-1-13-.08(3)(a)4. (iv)

Requi renent s
Chemi cal - speci fic ARARs

Rel eases to the atnosphere nmust not exceed the NESHAP of
10 nren year

The public nmust not receive an EDE greater than 100
nTem year

Al'l rel eases of radioactive material nust be ALARA

Locati on-speci fi c ARARs- None
Action-specific ARARs

Mai ntain active controls including fences, warning signs,
and restrictions on |and use

Mai ntai n/inplenent the follow ng institutional controls as
necessary: land and water use restrictions, well-drilling
prohi bitions, building permts, and well use advisories and
deed notices

Mai ntai n/inplenent institutional controls for all areas where

containment is a renedial action; such controls include, at a
m ni mum deed restrictions for sale and use of property, and
securing the area to prevent human contact wi th hazardous
subst ances

Area 1 and SY-200 Yard, Bear Creek Valley

Prerequisites

Eni ssi ons of radionuclides to
anbi ent air from DOE
facilities - applicable to
enmi ssions at Spoil Area 1

Rel eases of radioactive
material fromall DCE
activities - TBC for any
rel eases at Spoil Area 1

Long-t erm managenent of

resi dual radioactive materi al
above gui dance |l evels - TBC
for Spoil Area 1

Long-t er m managenent of
resi dual contanmination at a
CERCLA site - TBC for

Spoil Area 1 and SY-200
Yard

Cont ai nnent and | ong-term

managenent of residual
contami nation at an inactive
hazar dous substance site -
applicable for Spoil Area 1
and SY-200 Yard

Ctation

40 CFR 61.92

DOE Order 5400.5
Chapter I1.la

DOE Order 5400.5
Chapter IV.2c

DOE Order 5400.5
Chapter 1V.6¢c

40 CFR 300.430(e) (3)(ii);
55 FR 3706

TDEC



Table 2.1. (continued)

Acti ons Requi rement s Prerequisites Ctation
Closure with waste in place General performance standard Closure of a pernmitted C ass TDEC 1200-1-7-.04(8)(a)
Il or IV solid waste disposal
Qperator of a Cass Il or IV solid waste disposal facility facility-applicable for SA-1;
must close the facility in a manner that: rel evant and appropriate

for SY-200 Yard

. m nimzes the need for further nmintenance and

. controls, mnimzes, or elin nates, to the extent
necessary to prevent threats to public health and the
envi ronnment, post-closure escape of solid waste,
solid waste constituents, |eachate, contam nated
rainfall, or waste deconposition products to the
ground or surface waters to the atnosphere

Qperator of a dass Il or IV solid waste disposal facility
nust not:
. contam nate an underground drinki ng water source or TDEC 1200-1-7-,04(7)(a) (1) (ii)
. significantly linmt the present or future uses of TDEC 1200-1-7-,04(7)(a)(l)(ii)

groundwat er underlying the area

ALARA = as | ow as reasonably achi evabl e

DOE = U. S. Department or Energy

TBC = to be considered

ARAR = applicable or relevant and appropriate requirenment

EDE = errective dose equival ent

TDEC = Tennessee Departnent of Environment and Conservation
CERCLA - Conprehensive Environmental Response, Conpensation, and Liability Act of 1980
FR = Federal Register Conservati on

nrem=nillirem

CFR = Code of Federal Regul ations

NESHAP = National Emi ssion Standards for Hazardous Air Pollutants



4. Reducti on of Contami nant Toxicity, Mbility, or Vol ume Through Treat nment

Alternatives 3 and 5 are the only alternatives that include treatment. Alternative 5 would
provide the greatest reduction in toxicity, nobility, and volune of contam nants.

Alternatives 2 and 4 do not include any treatnment; therefore, there would be no reduction of
toxicity, mobility, or volune as a result of treatnent. A ternative 3 would collect and treat
water fromthe intermttent seep. Treatnent of the water would slightly reduce the vol une of
contam nation through nmetals and radionuclide precipitation or through carbon adsorption
However, the actual reduction in toxicity, nmobility, or volume fromtreatnment woul d be m ni nal
conpared to the vol une of contami nated soil at Spoil Area 1.

Alternative 5 would renedi ate by treatnent. Roasting nmercury-contam nated soil would result in
a vol une reduction of contam nated naterial. The mercury would be recovered in a concentrated
residual or transferred onto carbon or other nmaterial used in the collection system Al though
nmercury woul d be renmoved fromthe environment, the benefit would be snall because the nmercury
present (elemental) is inits least toxic and | east nobile form

5. Short-Term Ef fecti veness and Environnental |npacts

This criterion considers inpacts to the comunity, on-site workers, and the environnment during
construction and inplementation until protection is achieved. The actions included in
Alterative 4 woul d have the greatest inpact on the community and workers. Al ternative 5 would
al so inpact workers. Alternatives 1, 2, and 3 would not disturb any waste and therefore would
i npact workers the least. Alternative 3, 4, and 5 would inpact the environnent and di splace or
destroy inhabitant species. Alternative 2 would have al nost no effect on human health or the
environnent, either in the short or long term

Alternative 1 would not involve any action; therefore, there would be no increase in short-term
risks and no short-termenvironmental effects. The action alternatives woul d be approxi mately
equal |y protective of the local comunity during inplenentation. Through the use of
institutional controls, access to the work site would be controlled. A ternative 2 wuld have
virtually no short-termenvironnental inpact. Alternative 3 would likely increase the sedi nent
loading in Bear Creek during placenent of the cap. Aternatives 4 and 5 have the greatest
environnental inpacts because the waste woul d be di sturbed and contam nants could mgrate during
construction. Transportation of excavated nmaterial in Alternative 4 could increase the risk to
workers (on-site disposal for Spoil Area 1) or the community (off-site disposal for SY-200 Yard)
because of the increase in risk frompotential truck accidents

Alternative 2 would require no tinme to inplenent. Alternatives 3 (for both sites) and 5 could
be inplenented in 4-6 nmonths. Aternative 4 would take 3 years to inplenent for Spoil Area 1
and 4 nonths for the SY-200 Yard after resolution of adm nistrative concerns, such as possible
litigation and authorization to transport and di spose of waste from ORR

6. Inpl emrentability

Inmpl ementability is the technical and administrative feasibility of a renedy, including the
availability of naterials and services needed to inplenent the chosen solution. A though there
woul d be no insurmountable issues for any of the alternatives, Alternatives 4 and 5 would be the
nost difficult to inplenent because of site conditions, transportation restrictions, and

adm nistrative obstacles. Alternatives 1. 2, and 3 would be easier to inplenent because waste
woul d not be disturbed.

There woul d be significant adm nistrative issues concerning Alternative 4 for the SY-200 yard



NTS does not have a contract in place to accept waste fromORR It is uncertain if the states
bet ween Tennessee and Nevada woul d allow the naterial to be transported and if the state of
Nevada woul d all ow waste to be admtted into the state. The security requirenments in the area
of the rail-loading platformat the Y-12 Plant woul d require consi derabl e pl anning and nmay sl ow
remedi ation if access to workers is denied or shipnments are inspected. Excavation and off-site
di sposal are technically feasible. However, any excavation would be difficult due to the
presence of buried piles at the SY-200 Yard and the difficulty in sanpling and anal yzi ng for
nmercury in soils. The need to site a new construction debris landfill adds to the

adm nistrative difficulty of Alternative 4 for Spoil Area 1. The difference in admnistrative
feasibility between Alternative 4 and the others is the nost significant difference under CERCLA
criteria.

Ful | -scal e experience in roasting nmercury-contamnated soils (Alternative 5) is |limted.
Uncertainties regarding the achievable, site-specific soil cleanup levels, the collection of air
em ssions, and the characterization of the waste residual nmay be reduced by treatability
studies. Roasting is considered innovative, but inplenentable, because vendors exist that could
provi de and operate the system

7. Cost

Cost estimates were prepared for each renedial alternative. The estimates are based on
feasibility level scoping and are intended to aid in neking alternative eval uations. The
estimate is divided into capital cost and operation and mai ntenance (Q% cost. Al estimates
have been escal at ed usi ng DOE- approved escal ation rates and a schedul e for the various
activities based on simlar project experience. &M cost includes routine surveillance,

mai nt enance, and nonitoring (if required by the alternative) for approxinmately 30 years.

Moni tori ng woul d support the required CERCLA 5-year reviews.

O the action alternatives, Alternative 4 costs the nost to inplenent, based on present worth
cost (see Table 2.2). Alternative 5 for the SY-200 Yard has simlar costs to Alternative 4.
The cost for inplenenting Alternative 3 is an order of nmagnitude |ess than Alternative 4.
Alternative 2 is the least costly of the action alternatives and is significantly |less than
Al ternative 3.



Table 2. 2. Present-worth cost (based on a 30-year present value) for remedial alternatives for
Bear Creek Valley Qperable Unit 2, V-12 Plant, Cak R dge, Tennessee

Al ternative Present-worth cost ($)
. Alternative 1 No cost
. Alternative 2
< Spoil Area 1 236, 000
< SY-200 Yard 234, 000
. Alternative 3
< Spoil Area 1 3, 400, 000
< SY-200 Yard 1, 200, 000
. Alternative 4
< Spoil Area 1 36, 000, 000
< SY-200 Yard 12, 000, 000
. Alternative 5

< SY-200 Yard 11, 000, 000



8. TDEC Accept ance

State acceptance eval uates whether the state agrees with, opposes, or has no comrent on the
preferred alternative. The state of Tennessee concurs with the sel ected renedy.

9. Communi ty Accept ance

Communi ty acceptance addresses the issues and concerns the public may have regardi ng each of the
alternatives. The proposed plan presented Alternative 2 as the DOE, EPA, and TDEC preferred
alternative. The "Responsiveness Summary" in Part 3 indicates that no cooments were submtted
during the public comrent period

SELECTED REMEDY

DOE, EPA, and TDEC agree that Alternative 2, the preferred alternative as presented in the
proposed plan, is the nost appropriate remedy for Spoil Area 1 and the SY-200 Yard in Bear O eek
Valley QU 2. This alternative provides the best bal ance of trade-offs with respect to the
CERCLA evaluation criteria. Aternative 2 will allow the proposed future | and use of the site
to remain consistent with the current use. Restricted industrial land use for QU 2 is
appropriate because the land west of QU 2 is designated for disposal and the land east is
assigned restricted industrial use. Institutional controls nust be maintained indefinitely.

The Rl risk assessnent indicates a current risk to ecological receptors and the potential for
future risk to human and ecol ogi cal receptors. The selected renedy addresses the risk with
wast e cover mai ntenance and institutional controls.

This alternative will protect human health and the environment wi thout exposure risk to
remedi ati on workers fromwaste excavation and handling as in Alternatives 4 and 5. Alternative
2 conplies with ARARs. This action will not satisfy the statutory preference for renedi a
actions that use treatment to reduce toxicity, nmobility, and volune. Al though this alternative
provides a | esser degree of |long-termeffectiveness and permanence, it is the only alternative
that does not negatively inpact the environnent during inplenentati on. Because Alternative 2
does not require disposal, on site or off site, it is significantly nore admnistratively

inpl enentabl e than Alternatives 4 and 5. The effectiveness and inplenentability of Alternative
2 and 3 are relatively the sane; however, Alternative 2 is, by far, the least costly to

i npl enent .

I mpl emrent ation of the selected renedy at Spoil Area 1 is estinmated to have a capital cost of
about $5,000. O&Mcosts are estinmated for 30 years at about $470,000. Based on a 30-year
present value, the present-worth cost for Spoil Area 1 is estinmated to be $236,000. The

inpl enentation of the selected renedy at the SY-200 Yard is estimated to have a capital cost of
about $18,000 with 30-year O8M costs estimated at about $540,000. Based on a 30-year present
value, the present-worth cost for the SY-200 Yard is estinmated to be $234, 000

STATUTCRY DETERM NATI ONS

Section 121 of CERCLA establishes several statutory requirenments and preferences, including
protection of hunman health and the environnent and conpliance with ARARs. Statutory requirenents
al so specify that, when conplete, the selected renedy nust be cost-effective. It nust use
permanent sol utions and innovative treatnment technol ogi es or resource recovery technologies to
the maxi mumextent practicable. Finally, the statute includes a preference for renedi es that
enpl oy treatnment that pernmanently and significantly reduce the toxicity, nobility, or volune of
hazar dous substances as their principal elenent.



There will be no reduction in toxicity, nobility, or volume of contam nants through
inpl enentation of the selected renedy because it does not include treatnent.

The sel ected remedy will protect human health by mnimzing direct hunan contact w th soi
contam nants. This action will result in a decrease in cunulative risk, likely equal to or
below the 1 X 10 -6 threshold criterion. R sk reduction will be acconplished by periodic

mai nt enance of the existing soil cover and inplenentation of institutional controls that would
limt access and construction and thereby elimnate the exposure pathways (prinarily external
exposure and inhalation of 226 Ra). There is no current or significant potential future human
health or environnental risk fromthe seep

Mai nt enance of the soil covers will provide a barrier against direct human contact with the
buried materials. Institutional controls, such as erecting and nai ntai ni ng access controls,
will serve to prevent unauthorized access to the site, thus limting the exposure frequency for
future industrial workers. Deed restrictions will be placed on the site to preclude future
residential and farm ng use of the areas. Deed restrictions will restrict construction and
prohibit waste intrusion. Restrictions will also require the incorporation of indoor radon
mtigative neasures in accordance with EPA guidelines for any future structure built on site.

The nonitoring programto be inplenented under the Bear Creek Valley QU ROD will be designed to
eval uate mgration of contam nants through groundwater and surface water. Any unacceptable
contaminant mgration in the watershed, based on valley-w de cleanup goals, will be identified
and addressed during CERCLA 5-year reviews.

The selected remedy will meet or exceed all ARARs; no waivers are requested. ARARs are listed
in Table 2.1 and di scussed here

Chemi cal -specific requirenents set health- or risk-based concentration limts or discharge
limtations in various environnental nmedia or indicate a safe | evel of discharge to be
considered (TBC) during renedial actions.

Subpart H of 40 Code of Federal Regul ations (CFR) 61 addresses atnospheric radi onuclide

em ssions fromDCE facilities and is applicable to any airborne radi onuclide em ssions at Spoi
Area 1. EPA has issued a final National Emssion Standard for Hazardous Air Pollutants rule [54
Federal Register (FR) 51654, Decenber 15, 1989] that linmts em ssions of radionuclides to the
anbient air fromDCE facilities to anobunts that woul d not cause any nenber of the public to
recei ve an effective dose equivalent of 10 nreniyear (40 CFR 61.92).

DOE Orders are not pronul gated regul ations and thus are not considered to be ARARs. They are,
however, required at DCE facilities. The radiation exposure limts for the public defined in
DOE Order 5400.5, "Radiation Protection of the Public and the Environnment," (February 8, 1990)
are an effective dose equival ent of 100 nrem year fromall exposure pathways and all DCE sources
of radiation. The overriding principle of the DOE Order is that all rel eases of radioactive
material shall be "as | ow as reasonabl e achi evable.” These requirenents are TBC gui dance for
Spoil Area 1.

Per f ormance, design, or other action-specific requirenents set controls or restrictions on
particular kinds of activities related to the nmanagenent of hazardous waste (52 FR 32496).
Institutional controls will be inplenented to limt access, and exposure. There are no federa
regul atory requirements specifying institutional controls for CERCLA units. However, the NCP at
40 CFR 300.430(e)(3)(ii) suggests consideration of one or nore alternatives that involve little
or no treatnent, but provide protection of hunman health and the environnent through the use of
institutional controls. The preanble to the NCP provides sanples of institutional controls,

whi ch include |Iand and water use restrictions, well-drilling prohibitions, building pernits, and



wel | use, including land and water use advisories and deed notices (55 FR 3706). |In addition
DOE Order 5400.5, Chapter IV, requires admnistrative (institutional) controls for long-term
nmanagenent in areas containing residual radioactivity above guidance |evels. The active
controls specified in the Order as well as the NCP may be consi dered TBC gui dance and i ncl ude
land restrictions, fences, and warning signs.

Chapter 1200-1-13-.08(3)(a)4.(iv) of TDECs final rule, "lnactive Hazardous Substance Site
Remedi al Action Program" effective February 19, 1994, requires institutional controls whenever
a renedi al action does not address concentrations of hazardous naterials that pose or nay pose
an unreasonabl e threat to public health, safety, or the environnent or for all areas where
containnent is a renmedial action. The rule stipulates that controls shall include, at a

m ni mum deed restrictions for sale and use of property and securing the area to prevent human
contact with hazardous substances that pose or may pose a threat to human health or safety and
woul d be legally applicable for this alternative

Chapter 1200-1-7-.04(8) of the Rules of the TDEC lists closure and post-closure standards for
Class IV solid waste disposal facilities, including final cover and grading requirenents,
precipitation run-on/runoff controls, and groundwater nonitoring requirenents. A conpacted

soil cover of 0-8 m (30 in.) [0.5-m (18-in.) low perneability layer and 0.3 m(12-in.)
protective layer] is required [ TDEC 1200-1-7-.04(8)(c)(3)(ii)]. However, if the site-specific
closure plan neets the general performance standards of TDEC 1200-1-7-.04(8)(a), the TDEC O fice
of Solid Waste Managenent can approve it, allow ng alternate closure requirenents than those
listed in TDEC 1200-1-7-.04(8)(c)(Pugh 1993). After waste disposition ceased in 1985 SA-1 was
closed with a 0.6-m (2-ft) mninmumvegetative soil cover which is now shown, through the CERCLA
ri sk assessnment, to be protective of hunman health and the environment and neets the genera
performance standards. Therefore, the specific perfornance standards are not ARAR for this
closure. The general closure performance standards would be legally applicable to SA-1, because
it was permtted as a Qass IV facility, and are listed in Table 2.1.

Chapter 1200-1-7-.04(8) of the Rules of the TDEC lists closure and post-closure standards for
Class Il solid waste disposal facilities, including final cover and grading requirenents,
precipitation run-on/runoff controls, and groundwater nonitoring requirenents. A conpacted soi
cover of 0.9 m(36 in.), of which 0.3 m(12 in.) support vegetative cover, is required [ TDEC
1200-1-7-.04(8)(c)(3)(i)]. However, as with the Aass IV closure requirenents di scussed above
if a site-specific closure plan neets the general performance standards of TDEC
1200-1-7-.04(8)(a), the TDEC Ofice of Solid Waste Managenent can approve it, allowing alternate
closure requirenents than those listed in TDEC 1200-1-7-.04(8)(c) (Pugh 1993). In 1986, SY-200
Yard was closed with a 1.5-m (5-ft) cap of clean soil which is now shown, through the CERCLA
ri sk assessnment, to be protective of hunman health and the environment and neets the genera
perfornmance standards. Therefore, the specific perfornance standards are not ARAR for this
closure. The general closure perfornmance standards listed in Table 2.1 would be rel evant and
appropriate to closure of the unpermtted SY-200 Yard, which handled industrial wastes

There are no groundwater nonitoring requirenents that are applicable or rel evant and
appropriate. There are no location-specific ARARs triggered by the selected remedy for Spoi
Area 1 and the SY-200 Yard.

USE OF PERVANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE

DCE bel i eves the selected renedy represents the naxi mum practi cal extent to which pernanent
solutions can be used in a cost-effective nmanner for the Bear Greek Valley QU 2. DCE believes
the sel ected remedy provides the best bal ance of tradeoffs in terns of the nine CERCLA criteria
for alternative evaluation. In general, risk reduction provided by treatnent is not
comrensurate with additional costs. Although hazardous and radioactive constituents were



detected at the sites, excavation, transport, and treatnent of these constituents may result in
negative short-terminpacts to the renmedi ati on workers and the environnent. Waste disturbance
may result in contam nant volatilization or migration through fugitive dust em ssions. Al so,
treatnment of nercury would only result in contam nant transfer fromsoil to another nedi um and
not contam nant destruction; therefore, benefits to treatment are mnimal. Considering these
potential negative inpacts, DCE believes the treatment or resource recovery woul d not be
practicable. The selected renedy relies on waste covers and institutional controls to protect
human health and the environnent w thout negative inpacts to potential receptors.

COST EFFECTI VENESS

Actions taken under CERCLA nust consider the estinated total present-worth costs of the
alternatives. Aternatives 2 through 5 in the FS neet the regul atory requirenments and reduce
risk to human health and the environnent to acceptable levels. As shown in Table 2.1, the

sel ected renedy, Alternative 2, is the least costly of the action alternatives. For SY-200
Yard, Alternative 3 is alnmost two tinmes the cost of the selected renmedy for sinmilar degrees of
protectiveness. For Spoil Area 1, Alternative 3 is nore than four tinmes the cost of the
selected renedy. Alternative 4 is approxinately 43 tinmes nore costly than the sel ected renedy
for Spoil Area 1. For SY-200 Yard Alternatives 4 and 5 range from 17 to 19 tines nore costly
than the selected renedy. Therefore, the selected remedy is the nost cost-effective when
conpared with the other alternatives considered in the FS.

EXPLANATI ON CF S| GNI FI CANT CHANGES

No significant changes have been nade to the renedial action decision selected in the proposed
pl an through the regul atory and public coment peri ods.
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PART 3. RESPONSI VENESS SUMVARY

RESPONSI VENESS SUMVARY

The public was invited to participate in the determination of the selected renedy described in
"H ghlights of Community Participation' in Part 2. No public coments were received, and no
nodi fi cations have been nade to the preferred alternative described in the proposed plan.



